How are coastal households responding to climate change?.
Introduction
Adaptation is argued to be a shared responsibility that requires participation by multiple actors and institutions 1 and suggests associated obligations to manage risks (Adger 2003; Adger et al. 2005; McLennan and Handmer 2012) . Hence, in order to understand the process of adaptation it is beneficial to understand the actions occurring across different societal scales (e.g. individual, household, government). To date, however, in many developed countries adaptation has focused on public institutions (Gibbs and Hill 2011; Keys et al. 2014) and there exists limited knowledge regarding adaptation at the household level (Berrang-Ford et al. 2011; Ford et al. 2011) . This is despite consensus that household level capacities are critical for successful adaptation (Moser and Pike 2015; Wamsler and Brink 2014) . The household is the unit of action that resides between individuals and society, where personal values, societal norms and institutional demands meet to influence decisions and behaviors (Collins 2015) . Many crucial decisions that affect vulnerability, such as investment in insurance, choice of residential location and the efficacy and existence of features intrinsic to the household (e.g. fans, window shutters) are made by the household (Wilk 1993) . The household, therefore, provides a venue for independent action that, while influenced by governance mechanisms, provides an opportunity for collective individuals to express their adaptive agency -limitations imposed in some rental contexts not withstanding (Burby et al. 2003) . The degree to which the household as a venue for adaptive action is, however, embraced remains unclear, calling for further investigation into the role of the household in climate adaptation (Hughes and Sarzynski 2015; Wamsler and Brink 2014) .
The concept of shared responsibility has variously been applied to particular issues within specific nations. For example, within Australia, the concept of shared responsibility has traditionally been applied in wildfire management, where household self-reliance in the face of risk has been emphasized to reduce reliance on external agencies (McLennan and Handmer 2012) . However, the concept has more recently been transferred to climate change adaptation (e.g. Commonwealth of Australia 2015; Council of Australian Governments 2011; DCCEE 2010a). Under the broader discourse of shared responsibility for climate adaptation, households are assigned responsibilities because they are considered 'best placed to manage the risks associated with their [own] assets' (DCCEE 2010a; p. 7). Further, households will bear the costs of action because 'it is not feasible for government to bear all costs or to make decisions on behalf of individuals… that are better placed to manage their own risks' (DCCEE 2010a; p. 7) . The devolution of responsibilities to households is supported by the notion of subsidiarity, where responsibility and cost of action are passed to the lowest level able to undertake it effectively (Marshall 2008; Nalau et al. 2015) . To facilitate effective participation in adaptation, the Australian government argues household capacity must be developed (e.g. Council of Australian Governments 2011; DCCEE 2010a).
In seeking to develop the capacity of households to respond to climate hazards, the Australian government via its National Climate Resilience and Adaptation Strategy states it will disseminate 'authoritative climate information' and ensure 'appropriate regulatory and market frameworks are in place' (Commonwealth of Australia 2015; p. 6). However, a focus on information provision assumes increased access to information will translate to informed household adaptive action. Such an assumption neglects consideration of the other factors shaping household capacity such as financial capital, perceptions of self-efficacy and risk perception (Grothmann and Patt 2005) . To address deficits in capacity, the Strategy reports that the Government will 'support those …. who have limited capacity to respond….through policy design choices and the social welfare system ' (p. 9 ). Yet in the absence of information on household's current adaptive response and influencing factors, the assumption that 3 household capacity needs to be developed and that information provision and policies targeting general capacity (e.g. financial capital) will adequately address this deficit, remain unsubstantiated. This paper, therefore, addresses a gap in understanding of household adaptive action by drawing on evidence from two Australian coastal communities. The focus on the coastal zone reflects its importance to the Australian economy, its recognised exposure to a range of climate hazards (e.g. sea-level rise, erosion, heatwaves, severe storms), and its status as the residential location of choice for many Australian households, accounting for over 85% of the population (Australian Bureau of Statistics 2004). We examine adaptive actions implemented by households and draw on theories of adaptive capacity (e.g. Bohensky et al. 2010) to examine the factors associated with different household responses. In turn, we reflect on the concept of shared responsibility as a tool to engage households in a collective adaptive response. Further, by examining the type of actions taken and influencing factors, we generate insights regarding household capacity and response that may inform initiatives seeking to provide incentives for household action.
Methods
A mixed-methods approach incorporating survey questionnaire and semi-structured interviews was implemented to collect data on household responses to climate change and associated hazards. Household responses to the threat of climate change and experienced environmental hazards (obtained via survey questionnaire) were considered in relation to proposed household response strategies for three hazard scenarios (semi-structured interviews), providing data on actual and intended adaptive behaviours.
Case Study Communities
The case study sites of Mandurah (Western Australia) and Moreton Bay (Queensland), Australia, were purposively selected to incorporate diverse demographic, socio-economic and environmental characteristics argued to indicate significant potential vulnerability to climate hazards. The communities are 'coastal commuter' sea-change 2 communities, indicating that they are located within driving distance of a capital city centre, contain a high proportion of elderly residents and households of diverse socio-demographic characteristics (Gurran et al. 2008) . Development in the coastal margins, including marina developments, has exacerbated the physical vulnerability of these sites. As such, each is reportedly vulnerable to sea-level rise and associated coastal erosion and flooding (DCCEE 2009); and adaptation is considered paramount to maintain social and environmental values (DCCEE 2010b) . A climate change risk assessment has been conducted in each site (e.g. Burton et al. 2009; Elrick et al. 2009 ). In Mandurah, climate change studies and associated local government responses are communicated to residents through public information sessions, online reports, and State government impact assessments (City of Mandurah 2014). In Moreton Bay, hazard preparation advice is disseminated to the community predominately through two campaigns (Get Ready Queensland and Harden Up) 3 . Collectively, the social and environmental characteristics of the communities provide an opportunity to explore the influence of household characteristics, exposure to climate hazards, trust in authorities, perceptions of climate change, and State and local management policy on adaptive action.
Survey Questionnaire
The survey questionnaire was delivered (postal and hand-delivery) to properties randomly selected from a residential database. Of those delivered (2,220), 400 completed surveys 4 were returned. The return sample delivered an acceptable relative standard error of +/-5%, following Krejcie and Morgan (1970) . For each respondent household a reference person provided responses on behalf of the whole household. The reference person was chosen by asking for the household member who was over 18 years of age and who was next to have their birthday. The survey contained three close-ended questions gathering information on household action for climate change and environmental hazards. Survey respondents were asked what actions that they had considered or taken to 'reduce any harmful impacts from climate change (e.g. changes in temperature, rainfall or storm activity)' and taken to 'address the impacts of environmental hazards (e.g. severe storm activity, flood, sea-level rise, drought, heatwaves, bushfires)'. The pre-defined actions drew on literature specifying hazard and climate change adaptation strategies available to households (e.g. Kaiser et al. 2003; Three Regions Climate Change Group 2008) . In addition, the option of 'other' was provided, leaving space for actions not documented.
To explore actions taken and influencing factors, pre-defined and 'other' actions were grouped into: (i) actions to mitigate climate change (via reduction in greenhouse gas emissions), (ii) actions to lobby for change and (iii) impact orientated adaptive responses (Table 1) . Impact orientated adaptive responses (IOAR) were defined as actions taken to address risks associated with physical climate impacts; for example, reducing water use to address water scarcity, having an emergency management plan or moving house. The categories differ from existing typologies applied in adaptation research, as existing typologies are not applicable at the household scale (e.g Biagini et al. 2014; Preston et al. 2011) or for multiple hazards (e.g. Poussin et al. 2014) . Further, mitigation and actions seeking to influence risk governance are rarely incorporated as action categories. Rather focus is placed on, for example, distinguishing between drivers of action versus no action (e.g. Tan et al. 2014) or structural versus avoidance measures (e.g. Poussin et al. 2014 ). Mitigation and lobbying are, however, important response options available to manage climate risks (Klein and Juhola 2014) and are worthy of investigation given reports that households have difficulty distinguishing between mitigation and adaptation (Glaas et al. 2015; van Kasteren 2014) and that perceived responsibility for adaptive action is related to cross-scale risk governance (Bickerstaff et al. 2008 ). A score for each action category was assigned by summing respondent's scores for all relevant individual actions (0 if action was not taken, 1 if action was taken). The resultant score in each action category was recoded into one of three categories based on the level of action taken: one where the household had taken little or no action, another where the household had taken mixed action, and another where the household had taken most or all of the individual actions. In addition, factors influencing actions argued to contribute to community resilience were explored. The Australian National Strategy for Disaster Resilience states that communities are resilient when they: understand the risks that may affect them; have taken action to prepare for disasters; taken steps to anticipate and mitigate disasters; work in partnership with local authorities, and understand the mechanisms and processes through which assistance may be offered (COAG 2012; Council of Australian Governments 2011). Therefore, pre-defined actions demonstrative of community resilience were selected for analysis, including: contacting government agencies, moving house, making property adjustments, owning a household emergency response kit and/or evacuation plan (refer to Supplementary Table 1) .
Potential drivers of action were selected by drawing on theories of capacity and action, including asset-based (e.g. Emery and Flora 2006), socio-cognitive (e.g. Grothmann and Patt 2005) and resilience frameworks (e.g. Folke et al. 2002; Patterson 2002 ). As such, potential drivers of action analysed in the study included household characteristics (for example, household tenure, income, and case-study location) and normative perceptions, including experiences and beliefs (Wolf et al. 2013; Moser 2011), agent capability (Butler and Pidgeon 2011; Harrison et al. 1996) , action effectiveness (Fishbein and Ajzen 1975) , trust in others (Adger et al. 2005; Fatti and Patel 2013; Irwin and Berigan 2014) and collective-efficacy (Grothmann and Patt 2005; Hinchliffe 1996) . For each question, the household respondent was asked to rate perceptions on a 4-point scale (e.g. level of trust), with an additional option for 'not sure'. The responses were recoded into two dichotomous (e.g. 1 = some trust in others; and 0 = limited to no trust in others).
Significant differences in the implementation of action across each action category were assessed using cross-tabulation tables and the Chi-squared ( 2 ) non-parametric test of association. Proportional differences across each layer were examined using a Z-test. Multinominal regression models further analysed the claimed likelihood of action. To avoid problems associated with multicollinearity, the correlation matrix of all predictor variables was examined. No correlation higher than 0.40 occurred and therefore all predictor variables were included (following Bryman and Cramer 2001). All results reported are statistically significant at the =0.05 confidence level unless otherwise stated.
Semi-structured interviews
During the survey, households nominated their willingness to participate in a follow-up interview to obtain further detail on household actions for three hazard scenarios: a severe storm, heatwave and sea-level rise (Supplementary Table 2 ). Forty-five household representatives nominated to participate. As the respondents self-selected to participate, self-selection bias may impact the findings; however, in seeking to address potential bias a maximum variation sample was obtained by profiling the household characteristics of those that self-selected and selecting those that represented the diversity in the communities (following Ritchie and Lewis 2003) . In total, seventeen semi-structured interviews were conducted over the telephone with residents in Mandurah (8) and Moreton Bay (9). During the interviews the respondent described: the impact each scenario would have on their household, how they would respond, who should have primary responsibility for preparing and responding, and what the household needs to enact the response. The scenarios represented hazards likely to have been experienced (i.e. heatwave and severe storm) and a hazard the case-study areas are vulnerable to (DCCEE, 2009) but have limited direct experience with (i.e. sea-level rise). Hence, a comparative assessment between action for current (or familiar) and future (or novel) climate hazards could be made.
Interview responses were transcribed verbatim and coded by question in NVIVO. Adopting an interpretive approach (Yanow and Schwartz-Shea 2006) , thematic analysis was undertaken identifying key words and phrases and categorising the data to create ordered concepts. The actions cited were predominantly impact orientated adaptive actions, as the actions sought to address the impacts of the hazard scenario, and were categorised as either coping or adaptive responses. Following Porter et al. (2014) and Kent et al. (2013) coping responses included intuitive, inexpensive, and accessible responses taken at the outset of, and/or during, an extreme weather event, or in its immediate aftermath. Adaptations were defined as more complex, costly, and challenging anticipatory actions, taken in the absence of an imminent threat in order to protect the household or area from current or future risks.
Results

Survey findings: Actions households have taken
The most widely adopted actions by the surveyed coastal households mitigate the impacts of climate change. Less than half of the surveyed households had taken impact orientated adaptive responses (IOAR) (beyond reducing water use) or actions to lobby for change 6 (Figure 1) . The actions most widely adopted include reducing water use (67%) or mitigating climate change by reducing energy use (66%) and adopting energy efficient technologies (63%) (Figure 1 ). Voting for a particular political party or candidate (45% of surveyed households) was the next most commonly adopted action to manage the threat of climate change and associated environmental hazards. Less than half of the surveyed households had taken the remaining IOAR. Forty per cent of surveyed households reported they had increased home insulation to address the threat of climate change. This is a high proportion given the costs associated and may reflect government incentives available, e.g. the Australian government's national home insulation scheme, which was promoted as a strategy to combat climate change. Collective action such as joining local recovery or conservation efforts was limited, while 13% of households reported they had moved house to avoid the impacts of climate change or environmental hazards. The implementation of action across each of the three categories was associated with perceptions of local area and household vulnerability, past exposure to an environmental hazard in the household's current location and a belief that climate change is influencing local area hazards (Table 2) . A tendency to plan ahead was also associated with mitigation and IOAR, as too was homeownership. In both cases, households in rental accommodation were less likely to have acted.
Respondents that had taken most of the pre-defined mitigation actions had less trust in political leaders to act in the interest of their household and assigned lower perceived capability of government authorities to coordinate disaster response. This finding is in 7 contrast to other research on trust and pro-environmental behaviour, where trust in others is argued to increase the likelihood of action (Sara and Nurit 2014) . Irwin and Berigan (2014) suggest that trust varies depending on cultural ties, where individualist cultures show a stronger positive relationship between trust and pro-environmental action. Following the definition of Irwin and Berigan (2014) , the surveyed coastal communities could be classified as individualists; however, Australians have generally low levels of trust in governance agencies to act on climate change (Reser et al. 2012b) . In this case, low trust appears to incentivise actions that mitigate climate impacts. The multinominal logistic regression results highlight factors influencing the likelihood that households had taken mixed action, or most or all actions, compared to those that had taken little to no action across each category (Table 3 ). The independent variables explained 21% to 28% of the variance in action (Table 3 ). While perceptions of vulnerability and past exposure to an environmental hazard were associated with action (Table 2) , these factors did not explain the likelihood that a household had taken mitigation action or most to all of the IOARs-although they explained a two to seven fold increase in the likelihood of action to lobby for change (Table 3 ). The limited influence of past experience and perceptions of household vulnerability on the likelihood of more mitigation or IOAR may reflect generally low levels of perceived vulnerability within the case-study areas, where most households did not consider their local area (approx. 75%) or household (approx. 85%) vulnerable or very vulnerable to environmental hazards. Alternatively, the results may suggest that past experience and perceptions of household vulnerability have a non-causal relationship with the implementation of these actions.
Table 3 Prediction of level of action, by action category
As per the categories of action, factors associated with implementation of the individual actions argued to increase community resilience (moving house notwithstanding) was strongly associated with perceptions of local area and household vulnerability and past exposure to an environmental hazard (Table 4) . Liaising with government officials is argued to increase community resilience by supporting knowledge transfer and collaboration (Council of Australian Governments 2011); however, in this case households contacting government officials had limited trust in political leaders to act in the interest of the household or to act on climate change (Table 4) .
Binary logistic regression models seeking to identify factors and ratios of influence were statistically significant for all actions excluding having an emergency response kit; yet only explained between 12 and 15% of the variance in action. The likelihood that a household made property adjustments to reduce vulnerability to environmental hazards increased almost four fold if they were not in rental accommodation, while perceptions of household and local area vulnerability increased the likelihood that a household had an evacuation plan (3 fold) or emergency response kit (2 fold, significant to p<0.06). Although not statistically significant at the 0.05 level, moving house to avoid the impacts of climate change or environmental hazards, was two-fold more likely if the household had limited trust in politicians to act in the interest of their household (p<0.06) and did not believe individual households were capable of preventing harm from environmental hazards (p<0.06) ( Table  5) . 
Interview findings: Actions households would take for hazard scenarios
The actions cited by interview respondents, regardless of the hazard scenario, predominantly represented intuitive, inexpensive, and accessible responses, which Porter et al. (2014) term coping responses. For example, modifying behaviours to avoid extreme heat periods, or removing loose items from the yard upon receipt of storm warnings (Table 6 ). To address the impacts of a severe storm, insurance, family and other social networks of support, as well as State Emergency Services were cited as part of the response strategy. Only for sea-level rise did household respondents cite a similar proportion of coping and more adaptive actions, including mitigation (cited by 25% of interviewed households) and moving from the area at risk. Moving to avoid sea-level rise was, however, only mentioned by households that considered it an accessible choice due to, for example, living in rental accommodation or because they were considering moving for reasons in addition to the hazard scenario (Table 6 ). While one respondent acknowledged the need to engage with governance authorities to manage the risk of sea-level rise, similar proactive actions were rarely cited as part of the response strategy. Rather, managing the threats posed by sealevel rise was considered a government responsibility.
The actions cited by interviewees constitute actions to respond to a hazard presented as an event requiring immediate action (e.g. leaking roof following severe storm) in contrast to the actions presented in the survey that can be taken to reduce vulnerability pre or post event by engaging in the governance of the risk, taking preparatory action (e.g. emergency response kit) or reducing exposure (e.g. moving house, property adjustments). The two differ and the former is likely to promote actions that cope with the impacts rather than prepare for the hazard. Therefore to facilitate comparison, interview respondents were asked what they would need to enact their response and any barriers to action, providing an opportunity to reflect on the factors that inform their choice of coping strategies. In most cases (85%), no external support or additional resources were perceived required to manage the severe storm or heatwave hazard scenario. In contrast, financial support was considered necessary to adapt to the impacts of sea-level rise. Therefore, despite a reliance on coping strategies pre and post impact actions to reduce vulnerability were rarely considered necessary. This may reflect low perceived vulnerability, perceived efficacy of coping strategies and/or a perception that the external factors that govern vulnerability (such as land use planning, post impact support services or mechanisms to offset risk, such as insurance) adequately manage the perceived risks. Table 6 Actions, by type, cited as strategies to respond to the hazard scenarios
Discussion
Despite the recognised importance of local engagement in adaptation, household adaptive action in the case-study communities is limited. Pro-environmental actions to mitigate climate change and coping strategies to respond to environmental hazards are the dominant response to climate variability and change. These results are comparable with international and national adaptation assessments, including Berrang-Ford et al. (2011) who found government authorities take adaptive action while household responses arise as a reactive response to existing stimuli. Similarly, drawing on evidence from the United Kingdom, Porter et al. (2014) found households' predominately cope with climate hazards and autonomous household action is unlikely. Within Australia, a reliance on coping strategies to respond to climate hazards, such as heatwaves (Akompab et al. 2013; Banwell et al. 2012; Loughnan et al. 2014 ) and floods (Bird et al. 2013) , and mitigation strategies to respond to the threat of climate change has also been documented (Dowd et al. 2012; Instone et al. 2013; Reser et al. 2012a; van Riper et al. 2013) . While risk perception is an important determinant of adaptive action, even communities exposed to severe climate hazards have not demonstrated a significant rate of adaptation comparative to coping (e.g. Bird et al. 2013 ).
On the basis therefore that adaptation is limited, what lessons can be drawn from this study for authorities seeking to promote adaptation at the household scale?
We found that the implementation of action was associated with perceptions of risk, climate change belief and past experience of a climate hazard, yet constraints on flexibility to act as a result of living in rental housing and limited forward planning for climate and non-climate related decisions within the household reduced the likelihood of more action (Table 5) . The results extend other household scale adaptive capacity assessments, which have focused on objective characteristics (income, education, age) or perceptions of risk as determinants of single hazard response or mitigation action. By examining factors influencing action by action type we find, following Burch and Robinson (2007) , that for one-way associations adaptation and mitigation are essentially driven by the same factors. However, the likelihood of more action to lobby for change is a function of risk perception; while home ownership, case-study location and a tendency to plan ahead increase the likelihood of more mitigation and IOAR. Further, for individual actions we found that household tenure remained an important determinant of action; while perceptions of household and local area vulnerability increased the likelihood that a household had an evacuation plan or emergency response kit. The findings concur with Unsworth et al. (2013) who linked threat appraisal with support for adaptation policy and Poussin et al. (2014) who found risk perception was not associated with structural or avoidance measures but with emergency preparedness measures. The findings also add further support to literature that argues household tenure is a determinant of adaptive action (e.g. Burby et al. 2003; Instone et al. 2013; Mee et al. 2014 ).
In short, the attributes associated with action differ by action type, but generally align to those reported by Marshall et al. (2014) , including risk perception, skills in planning and flexibility to change. Equipped therefore with an understanding of actions taken and influencing factors, lessons may be drawn for authorities seeking to promote greater household participation in adaptation. These include: (i) social contracts and their influence action; (ii) social discourse and its role in promoting adaptive behaviours; and (iii) combining external metrics with communication to understand capacity for and barriers to action. Each is discussed in turn.
Social capital (e.g. bonding and bridging networks) is argued to increase community resilience by facilitating local and cross-scale collaboration (Council of Australian Governments 2011). We found, however, that while family networks are drawn on for support during severe climate hazards (e.g. severe storm or heatwave), less than 7% of respondents engaged in collective action to manage climate risks. In addition, cross scale collaboration was limited and when it occurred was most frequently undertaken by households with less trust in authorities to make 'appropriate' decisions. The drivers of limited participation in collective and cross-scale collaboration require further investigation, however social contracts (a tool for managing the relationship between citizens and states in western liberal democracies) are postulated as a primary mechanism by which adaptation to climate change proceeds (Adger et al. 2013; O'Brien et al. 2009) . Within Australia, selfreliance is strongly promoted in hazard management and adaptation policy (Aldunce et al. 2015; Allen 2013) to reduce the 'unrealistic expectations and unsustainable dependencies' placed on government support services (Council of Australian Governments 2011; p. 2). Self-reliance advocates individual interests and action as opposed to collective interests and responses. Therefore, whether the narrative of self-reliance embedded within the discourse of shared responsibility in Australia sets a frame that opposes collaboration is a point worthy of further consideration. However, if community collaboration and partnerships are perceived critical to resilience, a stronger emphasis on participation, community mindedness and collaboration within social contracts mediating adaptation may be required.
Second, the ratio of mitigation compared to actions to lobby for change and IOAR matches levels of advocacy for these responses at the household scale. For example, mitigation was more frequent than other action types even in instances when the cost of action was high (e.g. installing solar photovoltaic cells, increasing home insulation). Pro-environmental behaviours that mitigate greenhouse gas emissions have received significant policy attention and specifically targeted the household level (Kent 2009 ). In turn, the personalized discourse of household capability and responsibility for mitigation has contributed to social norms of resource conservation (Dowd et al. 2012 ). For example, Yoon et al. (2013) found that intentions to partake in mitigation were positively predicted by subjective norms. In comparison, in developed nations public institutions lead adaptation while households implement reactive coping responses (Berrang-Ford et al. 2011) . As discussed, a discourse of personal responsibility for adaptation targeted at households is developing, yet it has not been accompanied with information on the types of responses households could or should be taking to enact this responsibility. Therefore, demonstrating adaptive actions households can take, the contribution of those actions to individual and community vulnerability reduction, and rewards when action is taken early (Moser and Pike 2015; Porter et al. 2014) will be an important step in generating discourse on the households role in adapting to climate risks. Such social discourse is argued important in contributing to engagement and subsequent action (Bushell et al. 2015; Nisbet 2009 ).
Finally, beyond further discourse on the importance of household adaptive action, the personal (e.g. values and beliefs) and contextual (e.g. public policy, climatic conditions) barriers that constrain action are numerous and varied (Stern 1999) . Studies seeking to quantify influencing factors are often left with a high proportion of unexplained variance (e.g. Grothmann and Reusswig 2006) and this study was no exception. Consequently Stern (1999) recommends engaging households directly to discuss the factors inhibiting action. In turn, by combining external metrics with communication a greater understanding of capacity for and barriers to action is obtained. Enacting such an approach in this study revealed the perceived efficiency of coping strategies, competing priorities of concern, living in rental housing, limited capacity for, or interest in, forward planning and low risk perceptions influence adaptive behaviour. Therefore, to realise broader participation in adaptation, greater research attention should be placed on understanding and addressing the contextual (e.g. household tenure) and personal barriers (e.g. increasing awareness of risks, benefits of action and action efficacy, and skills in planning) shaping household adaptive choice.
Conclusion
To increase household participation in adaptation the Australian government advocates shared responsibility and, in conjunction, mandates the development of household capacity to facilitate action. The need to build household capacity has, however, been assumed in the absence of empirical evidence on household adaptive practice. To address this gap in knowledge we compiled evidence of household climate change response (from mitigation to actions that lobby for change and impact orientated adaptive responses) from two Australian coastal communities. The limited occurrence of adaptive action provides some support for the argument that capacity needs to be developed. However, risk perceptions and financial capital, which are often the targets of interventions seeking to incentivise action, are not the sole barriers to action. Rather, a narrative of shared responsibility emphasising self-reliance removes incentives for collaboration whilst missing opportunities to raise awareness of available adaptive choices and their contribution to vulnerability reduction. Demonstrating the rewards to householders, and society more widely, when adaptations are taken early will be an important facet of a broader narrative regarding the role of the household in adaption. In addition, the personal and contextual barriers that are variable within and between communities require further research attention if greater household participation in adaptation is sought. In the interim, governments will have to remain vigilant and pursue adaptive actions and implement interventions at other scales to reduce community vulnerability to climate change.
